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(54) MEASUREMENT METHOD AND DEVICE OF PURE RESISTANCE OF ON BOARD BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measurement 
method and device of pure resistance of on board battery 
wherein the pure resistance of the battery can be measured 
even if the vehicle is in use. 

SOLUTION: During the period in which monotonously 
decreasing rush current to flow after monotonously increase 
from 0 to the peak value in a constant load prescribed 
beforehand among loads of the vehicle, discharging current 
of the battery and this terminal voltage corresponding to 
this discharging current are periodically measured by a 
current/voltage measurement means 23a-1. The first 
approximation equation of current-voltage characteristic 
against increasing discharging current and the second 
approximation equation of current-voltage characteristic 
against decreasing discharging current are calculated by an 
approximation equation calculating means 23a-2. In case 
voltage reduction by concentration polarization component 
is included, an intermediate value of two terminal voltage 
change values per unit current change at the point 

corresponding to the peak value of the first and the second approximation equations excluding this 
voltage reduction is calculated by a calculating means 23a-3 f and the measurement is made as the 
pure resistance value of the battery. 
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^4 ) /J^<ft , 9. *#*ttttf*#< ft6. fpTtttCLT 
t). aiff»^»{cJ:-5«E»TS:l»^^2o(7)5fifla* 
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[0 0 5 5] McfiKDlfLWiX^ ^-*£LT(i, 

<mmm^f-*m\zm-Fz>z t&te< . ioom Se 

[0 0 5 6] S^H^fficomffi^>^f^^ififfil^ 
l^-TJi^tw, B^iLTlSO (A) <oM&&mirh 

[0 0 5 7] £<bl^ t-^i«^)l/2lg 

loose] $f/<yfyMgi5ii^M, 
[0059] 3e*«r^»ffs*b6fc. /<y^y^e>f±* 

irflS^^ffifc*. 0»;ttf 1 00^^d# Usee) 
[0 0 6 0] olcl,x'&btitz'<v : r}) (Dl&mW, 

ser u^a^ -r * #rm®sc i- #1- 5 « * - miz&fe o ^ 

T5£ (1) Rtf (2) f^tJ:5^2o(D3fflfl^ 
5«JERT«:WJI*U M»SJ»i4*ft^*3Elfc 
[0 0 6 1 ] Z<Dtztf>\Z x * (1) Rtf (2) (7) 
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B* (1) ±^ilt-^fit'(oig»«»ia6i 

ffi»T«:#:«>S« rcofc^ic, *«$M»1* m«coA# 

[0062] it*D-rs^m®stt»-o^T<Dmsc-mi£4# 
/c-^m^; (5) 

[oo6 3] m^, »*"r5»«««t^#i-s«*-« 

JEWifco^TiBffil* (2) ^e>*«»«j«^*** 
* «£JW I c M5)M» * M I* L fc 2 jK # # S o fc . 

z<D2&t ¥-*mh<D3&<Dmm&mmi,x, w/p-r 

^*«««tCO^T^«*-«flE«Ftt^jfffla* (2) d 
o^TftjEUfe— ftiftfil* (8) £#*66 0 
[0 0 6 4] ±5t (5) -CftSix-Sfllff^ffija^SrHiJI* 

5£ (8) T^StL'Sftff^Sric^Srfi'JBfeUfelafilS 

30 mtftm&ft<Dmm^£z>i><Dx$>z><Dx\ mmt^m 
pfl^««isirj:s«at-«E«Ftt^ffffi-r6t Pirn 

40 ft?5tci#*DB#^^ 3 m s e c N ^Sta^BtPa^ 5 10 0ms 
ectU ^ffi-e^«aE*|APO»5Ha«:Rpolkl x 
«SK»>^»»ffl[«:Rpolk2 fci-Si:, J^T^J:^(-U 

R = Rpolkl X100/103 + Rpolk2 X 3 / 1 0 3 
[0 0 6 5] ±3fiL^J: 5*w^S:^II6^UT**M<0 

mmvMm&s m2\zmox£XTmw-rz>o 

[0 0 6 6] B 2 y f y MgttSS* 
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[0 0 6 7] ^eu, ^©^^f^y y K*HHt» I** 

li^>i/:/3(Dtfj;^<D^£: Yy^Zf^^y h 7A^f>f 
*T£ii\ KAffif^Fl^tt, /<^fy l 3 a> J: 0 

u—* 5&^-?t i.xmmzitx. ^ 

i/^3<Dttifi\cm?LX : ^—*i/=c.*l>'-? 5<D\tit>* K 
[0 0 6 8] ^©MyyyWHfl, «a£B*-^ 

[0 0 6 9] Jfcio. ^e— *>>^U— * 5f±£«blc. El 
^L*V^^— **>f y^<D*^\^o=^^i/l/3(Di§ 

m^^rTo ) ^»l^tfot, 

^y 1 3^t>«Dtb-5ft««a*i, 5t«»SK^»ffi-S 0 
[0 0 7 0] IS«:»fifc^KW^Mi-^. *mMMm<DifL 

^5^, s^&i^^^xy i 3<o»m«sti^ 

^yfy i 3^»i-53fi5«m*sr«tai-6«sit-fe^ 
15^ /^/ry i 3«c36^ifiajtbfciM^— AaKo 

«ttHSr#U. /<yf!l 1 3<0«^«ffiV&*Hrt-5« 
[0 0 7 1 ] * fc. *H16Jgffi<D*«^< 7fy (OfflSfii 

6 C ) 2 3££ *>l;H»;tT^5p 

[0 0 7 2] ^LT, SME^-fa^ 3(1. CPU 2 3 
a, R AM 2 3 b, ROM2 3 c ^ttt^D , 

CPU2 3 a lute. RAM2 3bMROM 
2 3 c<7)te, WIBI/F2 l*S»3tt*ixr*3 9, 

W^otgfp (Aft) <D*«<y^mK SfcfciftftSix 
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[0 0 7 3] ffrteRAM2 3 b I2 X * fEtSffl <£> 

^UTio^ , fIfSROM2 3 c l^te. CPU23alI# 
atoatbf^Srff^S ft^W^P ^ ^ A £ tt 

[0 0 7 4] ft ±m Ufcm^ir >"fr 1 5 Rt/SflEir 

i^S(-^^^y V^^ttX I/F21 ^IT, 
y23^CPU23al^D^il, ft0i***xfc«8c 
10 jSS.t>*mmffiteMISRAM2 3 b<D7*—*^\) T (1E« 

[0 0 7 5] Htf5ROM2 3 c KtettSfrfcSMS 

7 P o^7^»>CPU2 3a^tT^l^, O 1 0 (7) 

[0 0 7 6] s<y"rV 1 3 7^ibtf>££m&§: T^-f =a > 
2 3^jBfSu^n^7AdS^^- h-TSt. CPU2 3 

[0 0 7 7] Xr^S lOtoMIRjeiSjffAy^ftfetf, 
20 CPU23all j^-y^B^ (IG) *4 y 

^YESlc^^^^^^^fi^^^ Ur^S 3) 
^rff5o ^fl^f^r/S 3^MT*li, 5 0 0^ 

S2^j^YES(l/^tT'l!)Ito ^tt, IG 
y^<D*^i)Vfcm£thtiikZ\cn (*y L yy'S2<D 

yes) , ^stfc^ki-^^^-^^— #<Dmm$<oi& 

30 ^>y"V l/fmM&S OOMsec^i^lOOMsec 

[0 0 7 8] -toa. mffltir^iM 5<D&mL>tc<y : r 
y 1 3<7)tkmmSEl ^mJE-fe^lM 7<Dtkm^tiy<y : r 
y 1 3<D«^*flEVt^A/DX»tt^:*tt-UT I/F 
2 1 *r*t"CR*a^ IMU:^r-^i§:RAM2 

[0 0 7 9] wGD*^ St-^^T^^— ^HX^^ 

f7/S6(^)YES) lCte x t-^ifftaiJi^^lBS: 
Ls Bf3e*IBttia-Lfcl»JiS Uf^S7(OYES) 

x% tf-^tt©it«(DSsi*iiii»o nf-^ 4««ta 

^B#Pfl^lc^>-^y V^S^^Tt;^ 50 0/isecl:i 
-T (*Ty7S 9) 0 

[0080] ur, nxm{^«r UfcjJf**^^*^- 
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a)~^&i&^M^^(D[cm^^h^Xh^b 
««'>-*- 6 ^mm^ # attt x i ^ ^ 5 1~ 5 5> 

[0 0 8 1] ^ry^Sl 0 iC&tt £##r<&J£*s «?5fc 

M^^>t5Mf^l^t5^ (1) &t>* 
(2) ^*Stb6«»-mffi«Ht^>— »ciftfil^:«:*«>^ 10 

ifi^ft^SW^^HfTi-s C^S^S 12), 
[0 0 8 2] XT7^S 1 2 eO-2fejftflaft^*ttl*Q;a 

J:S«JE»Ta s ^£frX^*»g\ i^)iEI?r^^ 
Vnm&WikLX&ibZBi&iftSo tLt, rco^^ 

yt/<2x^y ^^fiSfitfiS^o@wr*^-r-5^:«), ra 
M2 3 b^x-^^y r^w*ft$ix-cE«s^6 

y^S 1 4) 0 ^r^S 1 4^WHTLf:^ & 

[0 0 8 3] :^fi^tF^I^*^6*^i: IT 

W*OJt*D*rPl^l»IB t «'>;£l*)<OB#fifl Ul> so 

2o^»»ffi^p3Ssp*Sfi4r#fi«feit IX* 

<75j^S^li2ooa^e^ c l :1 P^^fli[^ tt^f)^o 
[0 0 8 4] £fc. Ull 0^)7P-ft- M3:*Lfc« 

xjis s§ i atfjg 2 (ofifla** 5 *^— ftjfifii^t ttv^ 

[0 0 8 5] *jOt»18©*«^<y7 t y (Oimtii 

mmrnm 1 fii7u-f t- h^its^r^/s 5^ so 
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9. ^f^s 1 2dsg»*«^itoifiiaa*m^a^*tJC 

[0 0 8 6] ftl^ N Ji^j; 9 fc»/8£;h,fc#H«5Jg!B 

^xtfc^-r 

[0 0 8 7] £t\ ^^e-^(7)ig®3^^{^{^^/< 

«'>i- 6^ Ammmtitc t # ^< ^ ^ y (d^iji t 
[0088] ^fc. *nmj&m<oM&'<*yT!)<nm&tii 

BfSWFM^H^— RAM23b(Dr-^xyr 
LX. ««-«EE»tt^2ac05fi«*J»a* 

e^^^«ffi^Tt-*s^^>i-5»mm«t^^x^5 

[0 0 8 9] Z.<Dlt#>* t«-«ff«tt^2^ifi{a* 

*i****6o^aaftt^* s flx*sns*x% seea* 

3ftfc* Kt-^Ufc^^^^X-^^ffl^X^T^ 
*x*U:fJ:^£>X% ^T-mflEi:»cmmSE^^fflW^S'J^ 
^^UX^^tT^^<Xt>J:<. ^*Qi3i£S«r& 

[0 0 9 0] fc*3, Jij&^fz^MiDJ&mXtt, 

««i:ovvt(D*ftl UX*«S§BSrH*UXi : ^* 5 , *: 

tin* 9* ^jftEJ^^&SteH 1 — h b 

[0 0 9 1 ] fc*5. ±» UfcRltOBJlB-Ctt. SIM 

ffi^®E^^^^Ai«^ 0 a*e> tr-^iiicJt*D u f- 

6«ffiRTtftftU r^3K«S»ffi^tci«>^?SA 
WiSKdsod^if-^ffi^a-r-S^X-lc^CSftfi^ffi^ 
»lcJ:-5«ffi»T*r. SB 1 RtfSB2 <Oiefil*o»«««E 
OX-fcS^^JtS^y^y eoflS^-flJE^S^, ??Am 

o ^e, ffiicif an u tr— ^ffl^b o l/c 
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[0 0 9 2] ^t«tt»lOjftaa*fcJB2C05fifil*^ffi 

- * «Slto* <b m^ffi 01:454 T^lS^ilwOi nt Pj 

AV= V= (al-a2) I 2 + (bl~b2) 

£:££>&o cfrfry'* y hi"5t> I3i l l-^-T £ 5 : 
f-^msfcfitw^-c-SS^ai^^o £4!K ««c 

5o "t L"C, COiS (2 1) K J; oTffi*\ft 10 

[0094] m<D&,n, mffifcofaht'-?nffii£x-<D 
ft,* ft 2 ^oM«^ft -C3e«i- 5 r k d j: o 20 

X, m^m«1it0-fc: o -^ffi-m^iti:^njti:#^ 

[0 0 9 5] ^rt% «j5ttffiOT**>-5^fBEffl[VO t 
2fe(Dt P -?W i m&X'foZ>,*<DmJ£ffi.V2?k(Dm (V2P 

-vo ) ^«-r6tr-^m«t*i[-c*>5^«Efivp t 
f - ^ 2 fg commit -e*> 5 fi^iEt t 30 

(V2P-VP ) CDlt£##>. r.tL*a«iiaD*[P3(6i&M 

fo5i»o (a) ,&<ojgg$M!VpoicO 

.tot, e-^maffi-cfc^^ojRs^fii^^^ay-r 

tt. _ti$bfcVpolcp ^Rl^lCftoX. WttHn^Sfliffc 
[0 0 9 6] ««E«/>ft»*^oaiff^ffi«^4rHiJI»i- 

^mffiffl^r^: (2 1) m J: llttOX'fc^^ 

t nmzitt-r a e- ^ 2 .somite ttf-^i 

fS]^Mfti^jtwtEit$)^ijSo (a) jftaa 
S^SVpoicO dC^ctiaoX, #^KJt5^K 
*»*^W-r5 Q C(D^aiJU/c2^(DSg^^^fc: 0 



i-£<5i^t ««t« 0 a> <b tr— ^ matted a * x<omm 

[0 0 9 3] ±IES: (1) Rtf (2) 



) 



(2 1) 



I + (cl-c2 

<5 0 

[0 0 9 7] JEAJLRW Ufc <t 9 I- bTsfcfcfcfB/EKTtt 

mffimmm&mm^x&fttzmjEm&&><Dm 
&kmmz\^xft*>z.t&xzz><Dx\ ntotevmnv 

[0 0 9 8] 

EJLttftWbfcJ:^ W*«lRtfl3 

ffi Ba £ ^-r an-r 5 ^it^i^t 3 - mm^i* ^ 
iM2(Di5f«^*^ * 1 r^jb 2 <oifi(a*i^ 

»S»S^;»i- J: 5«lERT*Rfc^fcSB l RtflB 2 co£ 

^co2o(7)^^m/E^^^^^rBiofit^^^ x r 

[0099] ±mi,tcm&&2tffii<Dmmz£ti^ s< 
vTv<Di&ffi7i<Dmb vx®\7£i-%fr$>&#>z>*m<om. 

[0 100] ±j£bfc»*«3l5«fe^*Micj:tLtf % 

v=rv (DmmK<o^t Lxmi£i-ztc&&frz><pm<Dm 

v > 5 ^^pfl & *> z> mmmmm mRx^mmm^m n <^ b# 
< tebtt^»&<omm'<vT}) <D$mtfi*jEm\zm7£x 

[0 10 1] ±^bfc»*3l4lB«ceo«M^J:tbtf. «F 
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jfciK g laot ay^ -r 5 r t & x # -5 5/ x y tm 

[0 10 2] ±3*Ufc»*3S5E«6o3SM^J:^tf. « 
— 1 (DmiET&U^t 1>X&#>X^Z><DX\ 

[0 103] ±^Lfe»*«6Ett^3SW^<tntf, S 

[0 10 4] Jiieufcg»*«7E«t^5IM^J:ixtf. SB 
lR^2(DflE3EiS(a** s *«--ft*-e*>5i:#. 

[0 10 5] ±»Ufc«*3S8IB*^5IM^J:tbtf. 5E; 

0 ^SrfiJJB Lt-*ao» 2 

[0 106] ±3iUfc»*3a9lE*^5IMJwJ:n^ * 
Profit 5 fcfclcS 2 <7>«FiEififil*OfS# Srffiffi L 

[0107] ±sEufe»*3Si oe«oai?B^J:tbtf, 
x\ m&&< mat»mat»t:m*itn 1 ©ibkmk* 

So 

[0 10 8] lfB*^*IBJ-J:ntf. 
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^ £ *>-e# ^ y wieinay^* 

[0 10 9] ±SfiUfc»**l 2E«o58M^J:ixtf, 

10 m*** r t 6$t/< yf y ttisffiay^ss:* 
[glffi^ffi*^ttpj] 

[Ell] y r y MSSi£gI^S*i 

[ni2] ^w^w^^s/^ywsttjw^ifesraffiu 

[13] ^^-^*-^SE»M*6«F^^A«i5«Srfli5Jft 

20 [14] n&jSfii3t^*Lfc. i -v^tt^-^i^^-r^ 

[05] it*D*l^^jS^*^^«ff»^»^l»#*0 

lie] «/>*i^oifi<a^?>aiff»<&R^<oi»#*o 
[Ei 7 ] miMJjfoz-iki&MiZxm ufc i - v#t^^- 

30 [19] m^fa<nfti^frhmjgftmmfr<Df&$jj<D 
[no] m2^<n^j ^i>mmKmfe<Dtz#>^#>-& 

X&>Z> 0 

[Hll]« (DJkt; (2) (7);££lfc6r Iriaot 

[H2] ismtcf^^ffi^mmomjE^T^rtiR^-® 
[H3] ffi^^^^y wtts^ao^tt*4:BiM 

[f¥^o»0^] 

2 3 a - 1 mffi • lEi^ (C PU) 
23a-2 iSIHSWifS (CPU) 
2 3 a - 3 (CPU) 
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